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First Question: Why Live Stream in UHD 4K?

am a;on ® g:l“;r:,:o"dmg'“ D Products ~  flat screen tv

« Synonymous with |
streaming e

_ 0/ $ 99 . Display Size Refresh Rate Resolution Model Year
11% %797 55700 60 inches 60 hertz ax 2022
Or $159.60/month for 5 months (no

fees or interest)

prime FREE Delivery Wed, Oct 12
O Alexa Built-in ~
More Buying Choices

- Matches the capabilities of
today’s displays

80K Series: LED Smart Google TV with Dolby Vision HDR

Display Size Refresh Rate Resolution Model Year

85 inches 120 hertz 4K 2022
-11%%1,598% 4120800

Or $319.60/month for 5 mont
fees or interest)

prime FREE delivery Wed, Oct 12,
6:00 AM - 9:00 AM

) Works with Alexa ~

LG 75-Inch Class UQ9000 Series Alexa Built art TV (3840 x 2160), 60Hz Refresh Rate,
LG UHD [ ™o Al-Powered 4K, Cloud Gaming (75UQ9000! 2)

He

ag Display Size Refresh Rate Resolution Model Year
$ 866 play

74.5 inches 60 hertz 4K 2022
Or $173.40/month for 5 months

fees or interest)
prime FREE delivery Wed, Oct 12,
6:00 AM - 9:00 AM

O Alexa Built-in ~
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UHD 4K vs 1080p

« UHD 4Kis ...

3840 x 2160
Ultra HD 4K

 4X Compute

Workload NG

* 4X Uncompressed
Payload

1920 x 1080
Full .'|"-~’ L

M ewaui)
09L¢C X 9601
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End-to-End Live Streaming

—m

PRPB Signal
Contribution A K — |
e
Live Venue Encoding Packaging Clients/players
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Customer Iron Triangle

- Won't Compromise for 4K

Operational
Simplicity
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Request: Full UHD Stack

Inputs

Primary input

—
Secondary input

UHD HEVC (50Mbps)

dws

)
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Output ABR Ladder

Latency 3840x2160 25 Mbps HEVC

A

3840x2160 18 Mbps HEVC
2560x1440 12 Mbps HEVC
1920x1080 8 Mbps HEVC

AKE: BH 1280x720 4 Mbps HEVC
HEV RS 1024x576 2 Mbps HEVC

. 640x360 1 Mbps HEVC
Encoding 640x360 0.5 Mbps HEVC

1920x1080 8 Mbps AVC
1280x720 6 Mbps AVC

1 Channel 1280x720 4 Mbps AVC
2 Stacks 1024x576 2 Mbps AVC
14 outputs: 640x360 1.5 Mbps AVC
640x360 0.8 Mbps AVC
3 UHD HEVC
2 HD HEVC
3 HD AVC
3 SD HEVC

5 SD AVC



Problem: UHD Stack Complexity

 Full UHD Stack requires
3 Sync'd Channels

« Complex Operational _ 2K HEVC AK HEVC
Workload 25 Mbps 18 Mbps
Encode Encode

- Requires Input Timecodes

720p 4 Mbps
AVC Encode
576p 2 Mbps
AVC Encode
360p 1.5 Mbps
AVC Encode
AVC Encode
EC2 Instance

i
Channel 1 4 Channel 2

EC2 Instance

1)
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Overview: Video Processing

. Compute Stages
Live
Input Image
E— Decode 9¢ Encodes
Processing
Late
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Overview: Video Processing Pip

. Compute Stages
Live
Input Image
—) Decode 9
Processing
Latency
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Solution: Distributed Encodi

. Compute Stages
Live |
Input Im
—) Decode a9¢ Encodes
Processing

I
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Solution: Distributed Encoding

. Compute Stages
Live
Input Image
— Decode J¢
Processing .

Encode

P

aws Same Latenc
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How: AWS CDI (Cloud Digital |

« Reliable high-quality uncompressed video el
* Only 1 frame of latency (8ms)

Encodes

. Compute Stages
AWS
Decode Image CDI Encodes
Processing

AAAAAAAAAAAAAAAAAA
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How: Data Plane Split + Comj

4 Compute Nodes vs 1 8
 Distribute Encodes
: Encodes
. Compute Stages
i Imag?
Processing
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Conclusion

. AWS CDI + EC2 enables ﬂ;j;?zmypgevs;gf;gg;; \
® &
= Preserved NS,
Simplicity/Latency/Quality >.
= Scalable Distributed Workflows S gg J—.
-
- AWN'.? Iill_eT.ental
= End-to-End streaming of Live UHD evides
Full Stacks procesne

.
=y
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Thank you!
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